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Cnocod saKamzsaausi cTpoxireJiBCTBa cKBasHH, BKJiaqaiDT b 
cedH pasflejEbflHfl cnycK b cKBasEfly (II) a repMeMwoe coe- 
jmfieHse b nocjiejiHeh iconoafm oOca^iHiD: Tpyd (2) u xboctobh- 
Ka (3) c GiuiBTpoM (4). Ilepej^ cnycKOM b cfCBasHHy Cll) no 
MGHMefl Kepe oray zs rpj6 (12) XBOCTOBmca (3) c onjiBTpaM (4) 
npog)HJiHpyi)T c ocJpasoBaHHeM no ueflLmefi wepe OTyx nponojit- 
Hux ro^p (13) H UHjmH?g)CTecgax kohqob (25) o pezhCsm: (26) • 
npo;i(7RTjiBHuS njoacT (18) saTen BCKpHBas)T h nocjie cnycRa a 
Hero XBOCTOBHKa (3) npo^HJiBHyB TpycJy (12) pacnmptfnoT jwh 
saKpenjteHEa ZBocTOBZRa (3) b cKsasHHe (II) ji paaodmeBSK Ee- 

npOXyKTHBfiHZ BJiaCTOB 07 UpOHJKTHWWU 
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CnOCOE 3AKAIPDEAKH51 CTPOMTEIBCTBA CKBA2HHH 

OdJiaCTL TeXHiUUI 

UsofipeTeHze othocutce k dypeHm, a meuno - k cnocoOy 

3aKaJrfflBa^liW CTpOHTeJliCTBa CKBaEHHH. 

5 HanOojiee dgs-eKTEBRO HacToamee ii306pe?eH£ie mosct Ohtb 

jiCflOJiL30BafiO B CKsasafiax, s^^enmsx rcpssoiiTajiLfaiS 3niac70K 
cTBOJia, Dpo6ypeHHnK b npojcrKTHBHOis DJBCTe, a Tarae b cjiy- 
^anXf KDVM HesejoaTejiBHO jvieBmaTh jgsaMCTp cKBasHHU, h npii 
Hajums 7<iac7K0B b HHTepsajie ycTaHOBxa XBocTOBiuca, onoaeB- 

10 Eux anaOocaer^eaTiipoBaHHHMZ nopojiaMB, vjie mem Hecro oOsaizu 
nopom, xaBepH03Bue bobu h 30bu noTwrn^m Dpo(iUBO^Oil msr 
KOCTH, o(3otho nepeKpHBaeuue opoueBorroHBHUE KOJiofinaMn TpytS 
juna KOJioHHaMH - ••jieTy^iKaMfl''* 

npejpecTEsmBS ypoBefiB TexHZKii 

15 IIpH saRanqraaHm cTpoRTejiBCTBa cRBaHSBU BeoOxomio sa- 

KpecJSTB ee cTemor b nETepaajie npoAyKTCBHoro njiacTay ^odu 
npejxoTBpaTBTB odBasmaflHe noposs 2, xaK cjiencTBze 9Toro* 
yxyOTieHEe DOCTyn:ieHHS npo^KiwB b cKsasHBy h3 aposyKTHBHo- 
ro njiacTa. Sjm. btoA nejm b sohb npojorKMBHoro njiacTa craa- 

20 szHU ycTaHaBJQ[Ba2)T xboctobhkh c $HJiBipaMii* Kpotfe TorOt b 

CQTepsaJie yCTaROBRK rBOCTOBBKOB C CEUILTpafiSB ^CTO BCTpe^- 

mcE soEu ocj[02HeBnS» traKHe KaK Hajoraie icaBepH. odsajiOB hd- 
pojtm, BononpojiBneBBS* BoraomeHBe npouHBO^Oii sm^KOCTii, nps- 

MHKaHBe R npOJQTKTBBHQJiy ZUHaCTy HenpOJ^KTBBBUX y^CTROB HJI2 

25 npepCTaHEe ero Tamra y^cTKawH. B stbx cjjjr^aHX HeobxoOTAO 
Ha^esHo pa3odQBT2» yKasaHHue y^cTRB z sohu ot bpoj^rtubbo-' 
ro BJiacTa. Boe 3to TpedyeT tommx uaTepsanLBHX saTpa? b 
npmieneHHH cueziaaJiBHoro cjiosHoro o6op77iOBaHHa« 

HsaecTfiu Tpn npHHiisiDiiajiLHO o^mwamsxai jipjr dt j^iyra 

30 cnococ5a ycTaHOBRa zboctobbkob c gajiBTpgtfJiH, nparieRfieMHe npn 
saKaH^saa^B cTpoiiTe;ii>CTBa jCKsazBH: BOjCBecKa na ae&seHTHoii 
xaMBe» aa kjoibsax b aa onopHofi BOBepxHocTB ( "CopaBO^HSuc 
no KpenJieHBZ} He^iiBUX z rasoBUZ CRBaEHE"* A.IuEyjiaTOB, 
I98I. c. 137-146) • 

35 QyT2> cBocoda ycTBHOBRB XBOCTOBBKa c gpiiJQ>TpoM ua ne- 

MGBTHOU jcauRe BajuDcmeTCA B no^eue TaKWOHazEoro pacTBopa 
Ha BCD juiHKy XBocTOBBKa, y^epzBBaeMoro sa Becy OypHJCBHur^ 
Tpydai4H, yjiaJieHBB TaMnoaaEHoro pacxBopa, bo^hhtopo Bume 
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XBOCTOBiuca, s oTcoeflBHeima OypaaLHia ipjnJ ot XEOCTOBiuca 
roJCKO nocaie oOpasoBaHM b zaspjCam npocTpaHCTse neweHTHO- 

ro KauHE* 

nojraecata xboctobhkob c SHJiiTpatsz Ha kothmx ocyiaecTsns- 
5 . cTca TOJiiKO B oOcaKenKOt! cTBOJie cKBasaaa, rae He? HSHOca 
BHyrpesHefl noBepxKocM obcajiHsx ipya, nyreu saKflHHHBaiiBH 
xDocTOBHKa tuHiiiKauH, pacD(MiOHeBHHUH Ha KsgyMoS noaepxHO- 

CM nOflBeCHHX yCTpoSCTB, KOTOpHe BZOflHT B KOJimeBOfl MCKKO- 

jxoHBHft sasop. 

10 3T0T CDOCO<J HenpflaeHDM npn uajmx (ueHee 30 mm) Kanme- 

BHX sasopax, ewm cnycK xsocTOBaKa conpasea c npopafioncoa 
■ ooaosaeHHoro ctbwb csBasBflH a pacxasHBaHHeu xaocTOBiuta. 

KOraa BHTTpeHHSH nOSepXBOCTB 0<JcaOTOa KOflOHHH, B KOTOpOfl 

njaHHpye-rcyi yciaaoBKa, aiiesT aemuycTmaH asHoc, fcoraa aec 

15 XBOCTOBHKa c ^wttTpoM DpesHDiaeT 1000 kH. 

nosBecKy XBOCTOBBKOB sa ynope ocymecTBJBOOT Ha ciami- 
oaapHKx racTKax cKsasaHH, lae yae ofipasoBaHa onopHafl no- 
BepxHocTi, B KaiecTBe Koiopofl BcnoasayBT: dpotoikh sHyrpE 
naipycSKOB, DDHcoesBHHeMHX k HaraeHy Rom^ nperonymea kwioh- 

20 Hu; BepxHafi KOHeu paaee cnyneHHoro xBocTOBHica; soHy nepe- 
xoma OT fioasinero AsaMeipa k MeHimeMy npn jtsyxpasMepHOfl npo- 
Mesyro^ofi jcoaoHHe, KOTopofl oOcaseBa cKsasoiHa. 3tot cnocod 
nprnemw jnnii, npa ywioBHHX cnycica JtBOCTOBZica ko aasaHHoa 
rjiyOHHH. IteaTO noHBecHoe jcrpotLorw xBOCxosaKa He soflaei 

25 flo ynopa b He cpadoTaei. 

HesocTaTKaMH yiaaaHBHX cnocodoB yciaaoBKH xboctobhkob 

C fiHittTpaMa npH 3aKaH«IHBaHBfl CTpOHieJU-CTBa CKBaSHHH HBIDI- 

DTCH -cyKeHHe npoxoflHoro oeieHHa cKsasaHH aa-sa neoCxojaato- 
CTH npiM8HeHB>i DasieaaHBTeJieS h nouBccHin ycTpoHctB. koto- 
30 PHB onycKauT BHyrpi y=e odcaseaHoa cKsaraHH. Heo<JxoaaMocK> 
npBMeBBBiK MOMffic HO KOHCTpyOTHH pasiWHHHTeJiefl B nojiBec- 
mtx ycTpoflcTB, a Tarae oipaHSicHHOcra npsMeHeHHa, ofiywmB- 

JMBHafl B03M0SH0CXM) DOflBeCKB XBOCTOBHKOB TOJIiKO B OdcaSeH- 
BQU CTBOae CKBaMHU (KpOMe CD0C06a yCiaHOBKH he neMBHTHOM 

35 pflMH e). 

KpoMe Toro, HeaocTSTKOM cnocoOa noKBecKH xboctobhkob 
c aauttTpauB Ha neMeHiHOM KaMHe flBmeTca HeotSxojuMOCTi 
neueHTHpoBaHHH xBOCTOBHKa. 'iTo cBHsaHo c 60JtmmB aatpata- 
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MH ueueHTa n BpeMCHU aa npoBe^eHKe pacioT 2 o^zQcafiiie 3aTBep- 
j^esamifl iieMeflTHoro pacTBopa. IIpi! 9tom neotxojimo ocyiaecT3- 
jiETh nocTOHHHys npoxfHBKy cKsasHHK nocJie iieMeimipoBaHflH 
XBOCTOBUKa B Te^HHC Bcepo Bpeueaa ozHAansA aagBepjseBRnag 
5 ae&'seETHoro pacTBopa c osBOspeMenBHM BpameEBaM (JjrpiuiBEoS 

KOJioHHU. IIpHTO^l, padoTe no ueMeKTEpOBaHIOD XBOCTOBSIKOB BpH- 

cjm afiapm, Taicne, HaBpurjep, Kax; BeBOSMOsaocTB oTcoejiflHe- 
HEH KOJioHHU dypsutiLHUx TpyC OT XBocTOBiiica» BCJiescTBBe npBMe* 
RBBBH peBBdoBKX pasiesHHHTe Jiefl ; DpopesaHBe odcajifiux Tpyd b 
10 BadypBBaHHe HOBoro CTBOJza BpB pasdypHsaEiXH ocbbctkb b y3Jn>B 
coesHHeHHS ceOTHft Tyj6 b Muqrrjix. 

KpOMe TOrO, win BBQOJmeHBB padOT do Xiei£eBTBpOBaHEE> 

ZBOCTOBBKa BeodxojiZMa cooTBeTCTEjyCTHftg TexHBKa (iieMeBTBpo- 
Bo^zBHe arperaTH) b dpB3?ajC!2 pado^uoc. 
15 fii{e o;aHBU nej^ocraTKC^ aioro cnocoda B&SHeroi HeBOSMOE- 

flocT£ ero DpBMeBeEBA Bpn Hajm^nifl bob nopjiooieBBii b BBrepsajie 

yCTaBOBKB XBOCTOBBKa. 

HsBecTeH TaKse cnocod 3ajcaH^HBaHHa cTpoHTeJCBCTBa CKBa- 
SBB (su , A, 1659626), ^xmwmiA B ceds bsojihiibe} soh ocjiok- 
20 aeBflfi dypeBEH, pacnoJcoBeaaux Bione npoATKTBBBoro bjebctb ao 
ero BCKpHTBB, cnycK b cKsasBEy rojiohbu odcajiBHX Tpyd c 

^EBJEBTpCM-XBOCTOBHKIXd B JteBTpaTOpBMB , SaBOJIHeBBe $BiCb9^p0B0& 

30RU cRsasBBH BpeueflBO saKypopHBaioTaHM r^aTepzajiou b neueBTB- 
poBaHBe KOJioBHu odca;2iBHZ Tp7d npH repueTB^OM passejouieRBB 

25 aoJiocTB QBJiLTpa-XBOCTOBBKa OT noAOc^B KOjioHEU oepeKoriKOl! , 
paspymaeMofi nocJie ee iieMOBTBpoBaBZH. 

3tot cnocod Be odecne^nxBaeT aasesBoro pasodmeBBS spo- 
jiyKTBBBoro BJnacTa ot nepeueEBEDiHxcfl c hbm Henpow'KT^HHX 
yqacTKOB b BHmeJiesaqBX ox Dpo^cyRTEBBoro bjebctb BeBpojor^^i^ 

30 RHZ ropHsoBTOB, BCJxe;ic7Bae BesoJiBoro jjujaJieBBs, dyposoro pa- 

CTBOpa B3 BaiUXOBfiUX B ropB30BTaJII>BUX T^CTROB CKBaEBBK, B 

KOTopBX npoBcxo^T ocasQ^eBBe TBepnolt oasH B3 dypoBoro pa- 
cTBopa BpE ero mipKyjiHiiBB. 3to rcyrytSjEaeTCB aenoJiBHM 3rsa-* 
jieEaea tjibebctoS kopkb, a b uecrax yjiajieBBB ee BOBumaeTCB 
35 onacBOCTL odsaJuiBaEBB bopoa» ^0 vaKse cHssaeT KaHecTBO 

BSOJUHIXfla bjbctob* 

KpoMe Toro, Ha yEaaaBHUX jmacTxax cKBasouu Be yjiaeTCH 

fff^XJrpBcaqmjl OdpaSOM UeETpBpOBaTL ^KCDJ]yaTa^BOB^7]0 K0JIOBH7, 



WO9S/03476 



FCT/RU93ilW173 



ocobeaHO b cJiafiocueMeHTupoBaHHicc noponax, 33-33 ^HaBjnsBa- 

pasROMepHoro no TOJmme CTeEKn iieMeHTRoro KOJiBiia. 

Ecie o^mii HeflOCTaTKOM 3Toro cDOcoda hsjihctch dJiOKKpo- 

5 Banne ^ct2 npojiyfCTiiBRoro DJsacTa uehteHTfiurd pacTBop(».i, bo- 
cTynajamsM b ^miBTpoBys) aony cKBasaHH bdh neMeHTEpoBaran ko- 
JiOHEU odcaABUZ Tpydt BCJieoicTBae BUDaAeHHH h HaxoiuieHiiH spe- 
ueHHo saKynopaBaKsaero uarepnaJia b EBsaefi (^iohhoS) ^ctb ro- 
p^soHTajiBHoro CTBoaa opn 3BajsmezhB0t ero npoTAEeHHOcin u 

10 odpaaoBaHBfl nycTOT b sepxBefl ^cth ctbojib; ROTopue aauojiBH- 
mca ujmeBTBm pacTBopou ops aeMeHrapoBaflHii odcajiaKix ro- 

JIOHH. 

HaHbojiee djmsKZM no TexHinecKoS cymaocTB k saaBJiaeMCH 
My HB^sHeTcs coocod saKaHHZBaHZH cTpoHxejiBCTBa cKBaaam 0 
15 ropBSOHTaJHiHHU T^CTKor^ cTBa7ia» npodypeRHHM b npo;z^KTiiBHDM 

nJiaCTe.-C Bakar Hagbas, USA "Baker Hugbes techoology forum". 
Coru, 6-11 , 199T, c. a5-25) 

Bicjro^KQiKS B cb6r cnycR b ciCBassiHy Ka ROHOHHe odcaiRiDC tpyd 
XBOCTOBJUca c npeABapiiTeJiBHO Dep^opapoBaHHUu ^maTpou, paso6- 
20 meaae saKOJtOBaoro npocTpaKCTBa b soRe npo^orKTHBHoro njiacTa 
OT BBisejiesaiiiEZ is BepeuesannszcH c hbm aeiipojiijf ktj&bhux njiacTOB 
HapynauMB naicepauH h aer^HTzpoBaime kojiobru oOcaomux TpycS 

BEOne XBOCTOBHKa C $II2ZBTpOf4 C BOMOQIA) HeTdeRTJipOBDWOll My^XH. 

OcHOBHBKS aesocTaTXOM aroro cnocoda ABJOieTCS to, hto c 
25 noMomBK) naicepoB z neMeHrapoBaHHH Ha,nnaKepHoro icojiHxeBoro 
npocTpaacTsa Be odecne^HBaeTca aasesRoe pasodmeHne saROJuoH- 
Eoro npocTpstHCTBa b soae nponTKTBBRoro EnaoTa ot BumejieEa- 
mnx H DepeMesamiaxcH c mm aenpojiyKTHBHHX nJiacTOB, ocodea- 
Ho B nspexosHHX soaax cTBOJia ckbsbhh c BepTaRajnaoro aa 
30 ropB30ETaji£Hoe HanpaajieRiie, BCJie:scTBHe HenojiHoro saMenieHZR 
dypoBoro pacTBopa ueueETREsa. 

KpoMe Toro, naRepu aa-aa uasofi jimau ae MoiyT aajieEHo 
nepeKpuaaTL KaBepHoaaue soau, Koma ax jmaetiHue pasuepu 
upeBHiiiaDT jmaeflinie paa&tepa noBepxaocra ynaoTaeaaa caRepa. 
35 3to jcjTj6mBTCR b cKBasaaax, bckphbodix cjaadocmeMeHTHpoBaH- 
HHe Dopojoit me mem uecTO odaajiu nopo;iu, ocodeaao, aocjie 
npoMUBRB cKBamaa a ysaJieaaH c ee ctchor ROJOMaTaoaoHRoQ 

ROpRB. 
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B ocHOBy HacTOinnero naodpeTeHaa nojioKeHa sajiana co- 
3jiaHna CBOcocia saKaHHEBaHafl CTpoBTeJiLCTBa ci\fiaKBfl» kotophTi 
odecne^^HBan 6u BajiesHoe pasodnesHe npoj^jRTiiBHoro nJiacTa 

OT BbEneJiesaiMiix z npigifirvrtnsgnx k Bei5y Henpoj^yKTiiBHKX y^cTKOB 
5 npn mjum b E2X 30H oasosHeHna djpeHUfl josdoro sma ia npo- 

TASeHHOCTU. 

PaCKpOTHB H30dpeTBHHfl 

UocTHSJieHBaH ZBXBL^ AocTisraeTCA t&a, hto b CDOcode 
sajcaffqnBaHES cTpoaTanBCTBa CKsaBBHU, BfcnamDoieM b cedn bckph- 
10 THe npojorKTHBHoro njiacia, cnycK b ycTanoBi^ b cKBaraiHe ko- 
jioHHu odcajuHUx Tpyd b XBocTOBZRa c s^UTpoM c oCecne^eBzm 
zx rep&feTOTHoro coewHeHflH ueEjxj codoil,H paaodmeEHe seiipo- 

JQTKTJIBHHX SmaCTKOB OT DpoayKTSBimX, COrJBCHO B30dpeTeHED, 

cnycK B cKBasEBy kojuohhu odcajcRHsc Tpyd h XBOCTossKa c &.zjtbT- 
15 poKi ocymecTBSHST paaTiejiBHO, a hx rep&aeTH^oe coe;z[HReHBe 
ocTQecTBJiflExr b CRBamae, npn 3TQM no MeHBmeS uepe o^ny us 
rpyd XBOGTOBiuca nepeA ero cnycjco^! b ciosasemy npo^iuiHpyioT c 
odpaBOBaHHerj! no MeHsmefi Mepe ujep: npo^ojiBHux rogp ii ximsiHZi- 
pa^ecKZX KOfiitOB c pesLdaMii, a nocJie cnycKa XBOCTOBHKa b 
20 CKBasHHy npodsjiLByx) TpjOy pacmapssT ajxs ycTaaoBKE zboctobe- 
Ka B cKEasBHe n pasodueflss aeBpoAyKsiiBBHX oJxacTOB ot npo- 

IIpeAJiaraeisoe KsodpeTeHae nosBOJiiHeT 3a c^eT scKTOHeHSH 

npHUeHeHBA Jim yCTaSOBRH XBOCTOBEKOB O OZJILTpaMB KDHCTpyK* 

25 THBHo - cjaosHux pasMOTHarejiefi n nojcBecHiDc ycTpo2cTB, a 
Taxse naKepoB jifin pasodsneszH njsacTOB ynpocTZTX* 3TB padOTu 
n odecne^iBTi> dojiee RajiesHoe pasodmeHiie aenpoj^KTiSBHUX njia- 
CTOB OT npoAyKTaBHoro luiacTa, a TaKse nepexpHTHe 30h ocjiok- 
HeHBA (Kasepa, odBajiOB nopo^Ut bjibctob c aHOMajiLHo ehcorhtiS 

30 BByxpiuiJiacTOBUU aoBJiemeUv BOAO-raso-npojiBJieEuS e jspjrsx) 
jmdoS npoTflxeHHocTii. npn 3Tom aaHdoJiLnmli aSdbeKT locTHraeTCH 
B HaKJuoHmz cKBasHBax z B cKBassaax c ropB30fiTa;u>mM ynacT- 
KOM CTBDJia, a Taicse b Tex cjiy^iaax, iconia npoTAseHHOCTB 
yicaaaHHHX njiacTOB z 30H ue nosBOJiaeT nepeKpraaTL ax naicepa- 

35 Mi:» a ixeueHTHpoBamie He odecne^aaeT aaAesHoro pa3odm8HiiH. 

I^Due Toro, ycTaaoBKa xBocTOBSKa c dB;n>TpQ:ii c noiSomBB 
npoJmiBHax Tpyd no cpaBHeHm c hbbbcthhu cnocodoa. cor-Tac- 
• HO KOTopoMj 3Ta onepaMfl ocymecTBJiKeTca nyreid ucMefiTnpoBa- 
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H2H XBOCTOBZICa, O03B0J!ZHeT CHH3HT2i PQCXOJX UeMCHTa, COKpZTTTh 

Epsian Ha ycTaHOBicy, tek KaK OToaaae? Heo6xo;ini.iocTi> b osh- 
jiaHUH saTsepaemmg nefieaTHoro i^cTBopa z ncnojiBsoBaHm! 

5 B osHOM 23 BapisaHTOB BHDOJiHefiza HsodpeTeHOE nocjie 

BCKpuTffii npoj^yKTHBHoro oJiacTa B cKBasBHy cnycKasT xbocto- 
BEK c cnjocBTpoM JE ycTaasBJiiiBaDT ero B xipojiyKTmHo;^ nJiacTe 
nyreM npasaTHH no HefiMieS Mepe oj^oS upociBJCbHoll ipydu npn 
ee paomHpeHHB k creHSce CKmmHH, a saseu b cKsaxsusj cDjrcKa- 

10 BT IC0JI0BH7 odcajumoc Tp7(S» RHKHHfi KOBexi KOTopoQ pepueTzqEo 
ooejsfiBKm c sepzHm kdhiiqu ZBOCtOBZBa. 

IIpejDuiaraeBQiB sapaaro BHnojiBeicsH jraodpeTeRm nosBOJKet 
ycTaBaBJiHBaTB xboctobhk b HeodcaseHHo^i cTBOJue cKsaEHKH, Cm- 
Tom^ ^zeuy odeone^mBaeTox aaAesEoe pasodmefine upojorKTZBHo- 

15 ro njiacia or BmexBwmx HenpDSTKTBBaux njoacTOBt opejiOTspa- 
iqaeTCH cyseHHe AZ&Merpa cKsamaH h cansaexoH pacxoji odcaji- 
Hux Tpyd* 

B zupyroM BapaaQTe BHDOJiHeHBH BsodpeTema b Ea^mne b 
cKsaEHHy cnycKam jlo Dpoj5yKTiiBHoro nJiacTa b ycTaHaBJiHBaKjr 
20 KOJiOBfly odcaAHUX Tpyd» a saTeu nocjie bckphthh iipo;iyKTHBHorc 
njiacTa b aero nepeB 917 xanoBBy cnycKaKrr xboctobhk c qpoBT- 
poM E npn pacmEpeEEE npo$EJZLHofi Tpydn ycTafiaBUHBasr ero b 
CRBassme, DpB 8Tom npoQBJtBBys) xpydy npssmanT k cTeHKe ims- 
aero Koaita xojioebu odcajiHHZ Tpyd* odecce^ma ee repueTa^- 
25 Hoe coeAaaeEse c xboctob^rom. 

TaKOfl BapaaBT SHDOJiaeHEa nosBOJiaeT bob 0 jibs oBaTB Ha^do- 
jiee npocTOfit Buro;iau& a aajiesauft cnocod ycTaaoBRa jboctobb** 
KOB c $iuzi>Tpai4B c BOMOiiiBS) Bpo^njiBaux Tpyd B Tex CJiy^iaAX, 
Korjaa b npOTtecce dypeaaa CKBaaaaHH BCTpenaOTca n;iacm c aao- 
30 uajEbao sucomDJt BayTpanJiacTOBiAi jiaBJiesHeM» KOTO^ae odiriBO 
oepeapiiBaOT npouesyTo^iBaMa xDJioaaaMB odcajiaux Tpyd ajm 
KOJtoBaaua - "jierpiKaMii". 

KpaTRoe ooBcaase ^epTesea 
J^pyrBB aejm b npeiCiSymecTBa BacTOAiiiero naodpeTeEaa cTa-* 
35 ayr bosethh h3 cjiej^yimero jieTaztBHoro onucaBHE apmiepoB ero 
BsnoJiBeaaa a npzjiaraeisa: ^epiesett, oa KOTopax: 

9ar« I BsodpaaaeT KOTiUiJxeRT odopyAOBaaaa juia cnycKa r 

yCTaaOBKH XBOCTOBEKa C ^aJILTpCH.1 B CKBaEHHe; 
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$Er.2 - ceneHBe D-TI Ha ixnr.I; 

gzTm 3-4 - ycTaHOBicy SBocTosaica c qsjiltpom b cKBasune; 
^ssT. 5-5 - BapiiaHT ycTaKOBKii ZBOcTosnica c cbjiltpom b 

5 J^WHii BapnaHT ocTmeciBJieBiia ii30dpeTeiuiA 

Cnococ^ saKaH^BBaHBH CTpoBTeji&CTBa cKBaszm sanjiKnaeT- 
CH B pasjiejiLHOM cnycKe b cKsaKHHy n rep«eTOTROrja coeooiHeHiui 
BHTTpn ee KOJUOHHU ocScajiEux Tpy6 £ xboctobzke c ^juibtpom. 
Ho MeH£i£efl Mepe oj^ey zs Tpyd ZBocroBHRa nepes cnycRou b 
10 cKBasany npoizjmpynT c odpasoBameu no HeEMiefi uepe j[C^yx 
npoAOOBBBx ro$p B muma^pBHecKsz roeuob o pesBdaiAzi. Dpo- 

JtyKTEBHKfi BJiaCT 3aSW BClCpUBaSDT, CDyClCaST B Hero XBOCTOBHK 

c cPEJiLTpoM, nocjie ^ero npo$HJiBHyD iprdy pacmapHirp jusi 

ycTaflOBRB XBOcTOBJuca B cKBasEHe 2 pasodmeHEa HeDposyKTio- 

15 HHX DJSaCTOB OT DpOflyRTEBHHZ* 

B COOTBeTCTBHfl C OiZlBBM E3 BapBHHTOB SHDOJIHeHJIH CDOCOda 

Docjie BCKiaiTJsa npojiyETEBBoro njiacTa b cRsaszHy cnycicaDT 

XBOCTOBZR c ffiBJiBTpoM B ycTaBaBjizBanT ero B npOJ^yKTBBHOM 
amcTe nyreM npzsaTJSH do MeHLmevt Mepe o;ziflofi npocmjiLHofi Tpy- 
20 6u npz ee pacmnpeHmi k cTeHice CKBasBHH* SareM b CKBaszHy 
cnycieasT Ro^ioaay odcajimzx Tpyti, hbsbqB Koaezi KOTopofl repie- 

TIPXHO COejQLHBST C BepXBHM KOHIIOM XBOCTOBBKa* 

B CODTBeTCTBBE C JSpjVm BapnaBTOM BUnOJIHeHZA H306pe- 

TeHEH BHa^iajie b CKBasaHy ^o npot^QTR^zBHoro nuacra cnycKasr 
25 B ycTanaBJinBaDT KOJiOHHy odcaHHUZ Tpyd* SaTeu nocJie bcethtbh 
npojcyKTHBfioro iuiac7a b aero ^pes axy ROJioaay cnycKaor xboc- 
TDBBK c SBJtBTpou B spE pacmpeBBB opodouiLHOfi Tpydu yoTaBaB- 
jmsaioT ero b cKsaKHHe- DpogEJiBHyTD Tpyc5y npa 3T0m dphkhmbbt 
K cveHRe aaxaero Roana rojiohbu o6cajiHUX Tpyd, odecoe^aBaa 
30 ee repKieTBTOoe coe^iiaeBBe c XBocTOBBRcafl. 

Cnocod ocymecTB2iaK>T c nouooBsa yc^poftcTBa, Bajsmazmero 
B cefia ROJioaay eypajaaHX Tpy6 I {$ar.l), KOJioaay oOcaMux 
Tpyd 2 (9Hr«3)» xboctobbr 3 c nepcopapoBaaaiAa qbjibtpom 4, 
coeOTflseMHS c RoaoaaoS dypanBHHX Tpyd I c naaomBD nepexDjiEH- 
35 KB 5 a nepeBOflHBRa 6. IlepexoAHBK 5 (sjrepjieHT, coeOTHammEii 
Tpydu c pasaiauB sEa&aeTpaua) meet nepeiairo^ b sBSe cejusa 7 
a mpoBoro RJianaaa 8 (€3ir»3} » paasejiaoiiiTS) bojioctb xboctobe*- 
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3 c CHJiiTpoM 4 ii KOJttOHHH oOcanHHX Tpyd 2, IlepeBOMHK 6 
(sot. I) cHa6B8H KJianaHOM 9» oepeKpHsassinErd Kanas 10 » coo6- 
mayiiTffift DOJiocTB KOJiofim dvpasBHHX TpytJ I co cKsasHHOit II e 
cjijwajs^ jua sanDJiaeHEH iio;ioctii kojiohuh Qjphjilhhz tp7j($ I 
5 cKBasstHfiofi SHSKOCTLS) sps ci3ycKe sccf^noHeBTOB ycTpoiicTBa B 
cKBasHfly II. no MeHuneii Mcpe oots fl3 rpycJ 12 XBocroBHica 3 
3unojzfl9Ha npo^auiBBo!! c do i^euLoiefi uepe jsbtash npoiiojzLRHUG 
rofpaua 13 (our* 2), pacDOJioseBB&L£n csMMeTpmiBO 0TBOcaTej&- 
Bo nefirpaiiBBoS och rpy6u 12 » h mrninjipz^cKsam JcomiaMH c 

10 pesBdaMsi (sa mzr.I Be noicasaBH)* TocpH 13 npo^HiELBia Tpyd 
12 sanoiiHeBK repueTEazpyxBoiefl nacTofi I4« Ha KOBiie goTiLTpa 4 
ycTEHOBJieB neETpaxop 15, ofiecne^mBaKiipsffi iieBTpzpoBaHEe ^iuibt- 
pa 4 OTHOcsneJiiLao cTefiKB cKBamm II. 

B cJiy^e opoxoaseBZH cKBasBBH II ^ei)83 Eenpoj^KTHBRue 

15 y^cTKH B ee ropiiaoHTajinbBofi ^acT2 hjih panoM c 3TZmb jniacT- 
jcaMB KaK noKasaHo aa Qar«Ip3»4, oeppopaaaoBBue OTBepcTJia 16 
^zjOiTpa 4 saRpuBaoT aar^ToicaMZ 17 as xauOTecRH paappiaeuo- 
ro mTepaajia, HanoBMep, uarHM. npogajnbHHe TpydH 12 pacno- 
jiarajoT aa cooTBeTCTEiyiaiiBX y^cTicax XBOCToaaKa 3 c onmhTpou 4 

20 SJEEB pasodmeBBii npojcyKTaBBoS ^bcte npojsjKTmaoro njacTa IB 
OT BenpojQTKTBBBOflt & TaicEe jiUH coejoiBeanB ZBocTOBaica 3 c 
KOJiOflfioS cxScajiBUZ 7pv6 2. 

B ycTpoficTBo BxasBT TaRse pasBanzneBaTauL 19 (oHr.S), 
HcnoJiB37e»H& sHnpasjieHOH roo^p 13 npoSsuxBHUx Tpjrd 12 

25 BOcxTie pacmapeaiiH* 

Cnoco6 007mecTBnHZ)T cjiBjijsmm odpasoM* B npotctecce 67- 
peasH ciCBasHBH II (§ar»I}, nepex BCxpuTaeu opojiyKTZBBoro 
njiacTa 18, HSBecTHHim npneMaMH • H30JiEpyz)T Bce Hecomeoimme 
no ycjiOBEBU dypeaaB njiULCTH, pacnojioaeBBHe BHse npoinyKTaB- 

30 Eoro 16, a oocjie bckdutbh nocjiej(Bero a nptsjoiBRB cTsojia 
cxcBaaafiu II b Bee cnycKas)? aa KOJtOBHe 6j]piiuihBiix Tpyd I 
XBOcroBBR 3 c npejxsapBT&j&EO nep^opHpoBaEHHTA (^sxbipm 4t 
coejcaaeBBufl c rojiobbo^ 07pajn»Bux xpTtS I c nc»iiomLD nepexoji- 
BURa 5, npo&zjiBBHx Tpyd 12 a nepeBOjxExuca 6. Ilep^opaixzoaBue 

35 oTBepcTJsa 16 QZUtBTpa 4 aaicpuTH ^avji^mssim 17. 

noaie socTBseBZH $ajcLTpoi£ 4 sadoa cRBasaau II 3 bmo- 
oTz npo^EJCbEHX Tp7<3 12 saaa^o^ npouHBO^o:^ sajucoraa co- 
sjiasT j^iBJiefise, aeodxojiBMoe ;:jib BHopaBAeaaa nponojiLHaz 
roQp 13 a apazaTaa ctcbok Tpyd 12 k cTeaae cKBaaaau II 
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(9E[r*3)» o6ecneHEBaH coB&fecTBO c repMeTaaHpTsnieH nacTO^ 14 
repjeTH^HyK) HsojwmiE) HanpojjjKTHBHHX ynacTKOB npojiyKTHBHoro 
oJBCTa IB. 

3aTeM K0JIOHH7 dypawiBHKX Tp7d I (ear.I) raecTe c nepe- 

5 BOJIHHKOM 6 OTBHinaBaDT OT BCpXHEX DpO^HJEbHUX TpyO 12 11 DOfl- 

HHuaOT US cKBaKEiEH II » npacoejiHHfiDT K Eefi pasBaJUtueaaTeitB 
19 (^zr.5) B CHOBa cnycgaOT b cEsaEaHy II ao BXOAa b Bepx- 

HEED ^CTi UpO^SUrtHUX T^6 12 (fHT.S). Bpaiaa<I KOJIOHHy 6j^ZJih- 

Bsz TP76 I BuecTe c pasBaaweBaTejieM 19 » npoiia&OASZ oroh^- 

10 TazzBHoe BonpaBJiteEEe roop 13 h mioTHoe spmaTJie cTeEOK npo- 
Ihjilbhx tp7(5 12 k cTeHxaM CKsamm 1. IIpsi aTorj repueTnsapyB- 
oaA nacTa 14 ($ar,2) odecne^oiBaeT HaAesByK) repjieTasaKHE) 
saTpydHoro npocTpaacTBa cRsaezm II. 

Ji[ajiee KOJtoBHy (^phjebhicc Tpyd I c pas to JiTigesaTejieM 19 

15 (gm.S) DOSBUMasT 23 cKsamm II h cnycicaQT b Hee ROJtoHHy 
o6cajxBax Tpy6 2 (qpjsr.s) jio Bxosa ee EBsaero KOBoa BHyrpL 
sepxHinc npoqpoBHHX Tpj6 12 c odpasoBama^ sasopa 20 uemj 
3Tm KOHQOM, cejutoiA 7 B cieHKaMB BepzBZX iipo9ZJZBHUx Tpyb 12. 
Saseu B CRBazEHy II cdpacBsaDT maposofl KnanaE 8» KOTopiiB 

20 oajuiTCH B cejyro 7, pa30dnaii BHyrpeHHBe bojioctb XBocTOBBica 3 
B odcajiBOlt ROJLOHEH 2. IIpoBSBOjssT 3aKaw iieuefiTHorD pactBO- 
pa "^epes kosdbhj odcajomtz Tpyd 2, nocjie %ro onycxaiDT ee 
hbshM KOHeix jio yBopa b cyseaiie b nepexojiEEKe 5 (g)Hr*4) , 
BtBoose saTBepsBBaREff qeuefiTEoro pacteBopa, paadypBsai)? od- 

25 paaoBasmTzicA bqttpb kojloebu odcaxHux Tpyd 2 neMeHTBys) upod- 
IQT (ne noKasaEa), mapoBoK KJianafi 8 n cejuio 7. 

B cjQniae ycraHOBKE b itsatMpe 4 ^MeEEUX sarjiyiDeK 17 
($Br«I) nocJtie;z(HBe paspymacT aaiQ^^KoS b aero pac^eTEoS nofH 
nHfl xcBCJiOTH (^[tnr.4}. SaTBM dpobsbojiet ocBoease CKBasHHH II. 

30 B Tex OJiy^sajQCy jcoivta ppojgyKTHBHHa miacT IB BCKpwBaPT 

Docjie cnycKa kojuobou odcasEHX Tpyd 2 (flaopBuep, npoMesyroH- 
Eofi EXCH BRcnjiyaTaiXEOEBOfi} , TO XBOCTOBER 3 ycTaRaBnHBai3T 
nyrew npHBaTEE CTeBOK sepxEEx dpo6hjibbhx Tpyd 12 k BHyT- 
peBHBM cvefiBau EBZEero KOBiia rojiobeu odcaiiBux Tpyd 2(cct.6)« 

35 IUh 3Toro c y^eTou seca XBOCTOBBica 3 b ^BJZLTpa 4 pac^eT- 
EHM nyreM onpeAe;tHR)T HeodxosBMys) jpm^j sepxEBX npog wjT h Fmx 
Tpyd 12 » c nouoiQBX) KOTopux d yjg T ex ycTaEaBSBBaTL. Ha KOEae 
^BJx^Tpa 4 KpsBHT damuaK 21 (gdht.S) c ce^JsoM 22 dos mpoBOil 
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KaanaH 23 s orpaEirairejieM 24, DpsjtOTBp anTRKTnrm i nepewemeHne 
Kaanaaa 23 b ofipsTHOM HanpaBJieraE. liHTepaaji kojiohhh oOcaji- 

HHX Tpyfi 2, 3 KOTOpOfil aOJESHH yCMHaBJIHBaTB npOOEJIBHHe Tpy- 

<5u 12, Kajm(5p7DT pacmEpHTeJieM (na fesr. He noKaaafi). Saiew 
5 K KOJioHHe CypoBflHX Tpyd I Dp2coefiaHHK)T pasBaJimeBaTejH) 
18. coejmHeHHHli c oiumHapH^ecKoS toctld 25 BepxHeii npogjws- 
HOii Tpy6H 12 xBocTOBHKa 3 c DOMomtD jieBoii pe3B6H 26, cnyc- 

KaDT CKQMnOHOBaHflUfl TaKZM OdpaSOiM EHCTpyweHT B CKBaSHHy II 

(©JHT.S) H npoMHBaiJT 66, DOCJie ucpo c6pacHBaK)T mpoBOit KJia- 
10 naH 23 1 nepeKpHBaa npn 3tm oTBepcMe b cewe 22, a saKa^i- 

KOa npOKHBO^HOa KTOKOCM B DOJIOCTH XBOCTOBHKa 3 Z pULTpa 4 

coaaaDT b hex naBJueHHe, HeodxojusMoe jm onpeccoBica Bcefi 

KonfflOHOBKU, DOS xeiicTBHeM KOToporo oOTOBpeaeHHO sHnpaB/nnoT- 

cs ro$pu 13 Bcex npocHJitHHX Tpjrfi 12, KOTopue Chjeh BKMnem 
15 B KOMDOHOBKy odopy^ioBaHHH. 3 pesyraraTe 3Toro weHKH sepx- 

flax npo§iun>HKX Tpyd 12 ojlotho npmzmmcE k cxeHxe HHsaero 

KOHna KOJIOHHH odcajHKX TP76 2 Cqht^S)* 

3 cJiyTae BKJnweHiw b Kor^naHOBKy npogiuEBHHX ipycS 12 auw 

pasodmeHM HenpojoricTHBHHX nJiacTOB ($Er.3) zm BunojmeHHfl 
20 Bcero §HJiBTpa 4 na npooHJaHHX Tp3rd 12, Kaic uoKaaaHO na oe- 

lypax 5 fl 6, to cTeHKH 3Thx Tpjrtf 12 Tawse djxotho npasmam- 

Cfl K CTeSKB OKBaKMH II# 

HaMKeHHeM a nocajucofi HHCTpyMeHra npoBepmT ycTottro- 
BOCTL ycraHOBKH XBOCTOBHKa 3 0 pHJiBTpoM 4 fia cceBoe CMeme- 

25 HEG. SaTew spameHBeM kojiohhh dypzJMHX TpyC I c pasBajiffie- 
BaTejieM 19 Bnpaso BHBHHTOBaDT nocJiejiRHfi us mumiDgpHHecKoro 
KOHna 25 BepxHea Dpo?HJiiHoa TpyOH 12. OjiHOBpeweHHo HHKHBe 
BajEwmHe sjiewefiTU 27 paaBaJiHiBBaTeJK IS, nojunswaHCB Bsepx. 
pasBajanoBHBaDT peatdy 2G uajumwH^ecKoro KOHiia 25, yBCJm- 

30 nHBaa ero BHyrpeaHEa jushmstp. 3aTeM HHCTpyweHT noaara bhhs 
c ojiHOBpeMeflHoa npoHHBKoa H BpamcHzeM ero Bnpaao, b peayjiii- 
Taie TCM npoHCXOjiET jiiaJttHeSiiiee pasaajiiUOBHBaHHe oHjmwpH- 
iiecKax kohuob 25 b sepxHux npojHJiiHKX Tpv(5 12 hhmimk saJii- 
rjjmmm ajieMeHTawH 27 n bcpxhumh 28, memmm dojonrafl aaa- 

35 MOTP, ^SM HHSHlie» 

no OKOKTOHKH paaBaJMOHUBaHHH npoSHJTBHHX TpyC 12 zx 

Mecre c KOiroHHoa oOcajiHHX Tpy6 2 oHpeccoBHBaOT Ha rep^e- 

THHH0CT3> COajiaHHeM B HHX iiaBJieHHfl. npH OTCyTCTBHB repMBTH^ 
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HOCTil pa3BaJIHI0BUBaB£e nOETOpHQT. 

3 cxny^zanx BRm^Bsm b KOMnoaoBi^ xsocTOBiuca 3 ehu 
fmiBTpa 4 iiODOJiHaTejiBHEa npol(ZJibEax Tpyd 12 ($iir«3) zjm 
BmojifleHHfl 5cero ^EjaTpa 4 h3 npo^HJEbEia Tpyfi 12 (±nr»5,6), 
5 Dep90|^iiH0Hflue OTBepcT£Ui 16 saigpUBaioT aarj^TsueauJ! 17 n3 
znMinecKE paapymaeMoro MaTepBajia» ROTopiie nocjie saBepmeHEH 
padoT DO ycTEBOBKe ZBOCTOBERa 3 c ^miLTpoM 4 paspysm^T 3a- 
KH^iQcoS cooTBeTCTBymero xmApeareaTa. 

npQMHDmeaEaa npzMeBffliocn 
10 npe;cuiaraeMHfi csocod oosBOjraeT HajnesHO pa30dciaTi> npo- 

J^yKTTTRHHft BJOaCT OT BHOeJieBaillKX HenpOATKTflBHHZ njsacTOBt a 

xaKse OT npiDSHKamiEX k neisj z nepeMezaaaBZCH c ehm jipyrax 
BenpojorKTHBHUx y^CTKOB CRBaaoHH de3 aeBeHTHpoBaHza ^sjilt- 
pa^xBOCTOBEKa. npB BTM yuposiaeTCii TexHOJiorm ycTaaoBKB 

15 X30CTOB2KOB C ^lUIiTpaMII Z CHUEaKTCH 3aTpaTH 3a C^ST J!CiUjJ>- 

^enzA KOBCTpyKTZBHO-CJtioEH£K pa3%eABHjaTejze& a nojzcBecHHX 
ycTpoScTB* npur^efiaeificc npE ycTaeoBKe zboctobbrob, a TaKse 
neMeHTBpoBaHJiH hx, KOToporjy conyrcTEiyOT aBapmi h saxpara 
Bpeueaz aa o&EjiaHiie saTBep^eBaHaa ueMeETHOPo pacTBopa. 
20 KpoMe Toro, upejEUiaraeuuB cnocod nosBOJSHeT pacnmpBTB 

oCJzacTB ero npuMeaeHBH, faK rbk oh mosst 6mh HcnojaaosaH 

RBK B DdcaseHHOM, TBR B B Heo6caseBHQU CTBOJie CKBaSBHU, He- 
aaBBCBMO OT BaJIH^ 3 OB DOrJIOIIiefillH npOfifflBO^Ofi SiaiKOCXH» 

BOjionpoHBueHHfi, H DpaicTETOCxCZ (Sea cyniecTBeHHoro yueHKiieaHH 
25 jusmeTVSi cKsaszHu. 



* 
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SORSyJIA HSOEPElEaUft 

1. CnOCOCS SaKatraiBSKHH CXpOHTeJaCTBa CKBStKBHU. BKJEJ- 

rfsgm& 3 ce6s BCKpKTiie npoflyKTHBHoro DjacTa (18), cnycK b 
yciaHOBKy b CKBaHHHe (II) kojiohhl' oficajiHHX ipyd (2) e xbo- 
5 cTOBHKa (3) c ^BJEbTpoM (4) c odecneieHBeM sx vemets^oTO 
coeOTHBHna uew coOofi, a pasodmeene HenpojtyKTHBHUX ynacT- 

KOB OT npOJQriCTBBHHX, OTaHiaDBlHfiOJI 1813, ^0 

cnycK B cKBasBHy (II) kojiohhh o<5ca«HUx TpyC (2) z xboctobe- 
fca (3) c lauiBTpws (4) ocymecTBnasor paaaejaHO, a nx reptje- 

10 Tff<iHoe coeanHeHHe ocymecTBjnBi b cKBasrae (II), npa^aTOM 
no Memmell Mepe ojssj as TpyC (12) XBOCTOSHKa (3) nepeji ero 
enyoKow b cKMHHHy (II) nposaumpyOT o odpasoBameM no MeHi- 
mefi Kiepe ffsyx opoflOJEbHUX rogp (13) a muniHJipiPiecKHx koh- 
aoB (25) c pesidaMB (26), a nocjie cnycKa iBOCTOBHita (3) B 

15 ciraasHHy (II) npo$BJMy» TP7(Jy Cl2) paarapaiDT jsm ycTasoB- 

KH XBOCTOBHKa (3) B CKBaMHe (II) H paSOOmeHHJl HenpOflyjCTHB- 
HHX n;iaCTOB OT npOflyKTHBHHX. 

2. (3doco(J no D.I, OTaaHawmBflca xeM, ^lo 
Doojie BCKpHMs npoayicTHBHoro naacia (18) b cKBaMHy (II) 

20 onycKaDT xboctobhk (3) c ?fln£TpoM (4) h ycTaHasOTBaBT ero 
B npoayKTHBHOM BJiacTe (18) nyreu npHaaTjaa no Memmea taepe 
oHHofi npoSoJUiHOfi TpytiH (12) npa ee pacnnpeBm k creeKe 
cKBasBHH (II). a saiBM B cKBasHHy (n) cnycKarc kojiohH7 o6- 
csxBox. Tpy(5 (2), HBSHaa kohcu KOiopoC repuexiwHo cowaHHET 

25 . c BepxHBM Kommii XBOCTOBHaa (3). 

3. CnocoC DO n.I, oTJiu^aDmHiicfl tbm, too 
BHaiajte b craasaHy (II) cnyoKauT ao npojiyKTaBHoro luiacTa 
(18) H ycTaaaBaHBaOT KOJioHBy odcajHHX ipyfi (2) , a aaieM noc- 
ae BCKDHTDH DpoayKTHBHoro DJBCTa (18) B Hepo Kepes 9Ty 

30 KOaOHH? CnyCIBDT XB0CT03HK (3) C CIWiTpOM (4) H npE pacanH- 

peraa nooiHaiHOfl Tpy<Ja (12) ycTaaaBuaBanr ero b CKBara- 
He (n)*, npa 9T0ij npo^ajaHyrJ ipyby (12) npaaaMaBT k cTeiwe 
HasHero*KOHoa KoaoHHH odcaflHHX Tpy<5 (2) , odeone^HBaa ee 
reFueia<iBoe coeOTHerae c xboctobbkom (3). 
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(57) Abstract [sic - as provided in English in original patent application] 

The method disclosed of finishing a well involves lowering and hermetically joining a 
casing column (2) the well (1 1) with shaft section (3) and filter (4). Before lowering the 
pieces mto the well (1 1), at least one of the pipes (12) of the shaft section (3) with filter (4) 
is shaped m such a way as to create at least two longitudinal comjgations (13) and 
cylindrical ends (25) with threads (26). The productive layer (18) is then opened up, and 
since the shaft section (3) has been lowered into the said layer, the shaped pipe (12) is 
expanded to secure the shaft section (3) in the well (1 1) and to separate non-productive and 
productive layers. 



(57) Abstract [as translated from Russian in original patent application] 

A method for well completion that includes separately lowering a casing string (2) 
and a liner (3) with screen (4) into well (11), and joining them in a leakproof 
manner in well (1 1). Before lowering into well (1 1), at least one of pipes (12) of 
liner (3) with screen (4) is shaped to form at least two longitudinal corrugations (13) 
and cylindrical ends (25) with threads (26). Producing formation (18) is then 
tapped and after lowering Uner (3) into it, shaped pipe (12) is expanded to secure 
liner (3) in well (1 1) and to isolate the nonproducing formations from the producing 
foraiations. 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well fi"om the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally diflferent methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
{Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1981, pp. 137-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intennediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, Ae liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to usie 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while driUing out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily fiUing the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake„and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered. 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 

prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Coru, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone fi-om 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the feet that using packers and cementing 
the armular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone fi-om the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation firom its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including t£4)ping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen Uner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of discormectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
rehable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing foraiation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig, 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1 ; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invmtion, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 1 5, ensuring that screen 4 is 
centered relative to the wall of well 1 1 . 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1,3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of hner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 Srom the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. Dining drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1. Perforated holes 16 of screen 4 are closed off by blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18* 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 1 1 , expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 

string-borehole annular space of well 1 1 . 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of Uner 3 using left-hand thread 26, is connected to drill string 1 , the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made fix)m shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling menibers 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved. 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
paf orated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1 . A method of well completion including tapping a producing foimation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well ( 11 ) with ' 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (11), at least one of pipes (12) of 
Imer (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) m well (1 1) and to isolate nonproducing formations from producing 
forniations. 

2. A method as in Claim 1, distinguished by the fact that, after producing foimation 
(18) IS tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
Its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (11) down to producing formation (1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and by 
expansion of shaped pipe (12), it is set in well (1 1). where shaped pipe (12) is squeied 
against the waD of the lower end of casing string (2), ensuring that it makes a leakproof join 
with hnw (3). 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. 1 
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[see Russian origmal for figure] 



Fig. 3 
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[see Riissian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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